R E S U L T S
The R394 plasmid was transferred to ~~5 0 0 6 ( R 3 9 4 ) from 553-1 (R394) by conjugation. Exconjugants were selected on ampicillin-kanamycin agar to which tetracycline was added to counterselect against the donor. The ampicillin-resistance donor marker was transferred at a frequency of ~o -~/ d o n o r bacterium. Twenty exconjugants, designated ~~5 0 0 6 ( R 3 9 4 R394), were purified by streaking on the same agar. All transferred both ampicillin and kanamycin resistance at a frequency of 5 x Io-4/donor bacterium to recipient 553-1, confirming that they carried the R394 plasmid. On induction with U.V. light all 20 yielded lysates containing about 109 p.f.u./ml on ~~5 0 0 6 .
In transduction experiments, with selection on kanamycin agar or on ampicillin-kanamycin agar which had been spread with a potent phage 34 antiserum, I 8 of the 20 lysates transduced only kanamycin resistance with a high frequency to ~~5 0 0 6 . This confirmed the previous finding (Coetzee, 1974b ) that the prophage bearing Suitable dilutions of phage suspensions in saline (0.1 ml) were added to 2 ml logarithmically growing cultures of recipients at 30 "C for 10 min. Adsorption mixtures were appropriately diluted in saline and samples passed through membrane filters. Prototrophic transductants were selected immediately by placing membranes in minimal media. For selection for antibiotic resistance, membranes were incubated on nutrient agar for I h before transfer to MacConkey agar containing 50 pg each of A plus K/ml.
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Short communication
Transduction frequency/ p.f.u. adsorbed the kanamycin-resistance region Of R394 may coexist with plasmids of the same compatibility group. Two of the 20 lysates, used at a multiplicity of infection (m.0.i.) of < 0.1, co-transduced ampicillin and kanamycin resistance to ~~5 0 0 6 at a frequency of 4 x ro-2/p.f.u. adsorbed. No minute colonies suggestive of abortive transductants were observed.
Ten of the ampicillin-and kanamycin-resistant transductants, picked off plates on which a I O -~ dilution of the adsorption mixture had been inoculated, were purified by restreaking on the same agar. These transductants, designated ~~5006(R394), had identical properties. They did not transmit either marker conjugally to 553-1. Despite the fact that they originated from singly-infected cells and that precautions were taken to prevent secondary infection, they liberated phage 5006M spontaneously, and on U.V. induction produced h.f.t. lysates capable of co-transducing both resistance markers to ~~5 0 0 6 . Like ~~5 0 0 6 ( R 3 9 4 ) these transductants did not absorb phage 5006M, presumably as a result of lysogenic conversion (Coetzee, 1961 ; Coetzee, 19743) .
Phage 5006M employed as helper, increased the transduction frequency from 4 x I o -~ to 5 x Io-l/p.f.u. adsorbed (Table 2) . Lysates were also capable of generalized transduction. The slope of the curve relating transduction frequency to m.0.i. of the phage (not shown) indicated that h.f.t. particles were unable to complement one another as was found for a tetracycline-resistance h.f.t. variant of phage P22 (Chan, Botstein, Watanabe & Ogata, 1972) . In these respects the phage resembled the h.f.t. kanamycin-resistance phage (Coetzee, ~~5006(R394) segregated ampicillin-and kanamycin-sensitive clones at a frequency of about 5 x ro-3/bacterium/generation. Segregants were selected for loss of one or other resistance, but invariably both markers were lost simultaneously. They liberated phage spontaneously which was serologically identical to phage 5006M and did not transduce ampicillin or kanamycin resistance. Segregants resembled transductants in that they too, presumably for the same reason, did not adsorb phage 5006M.
Ultraviolet irradiation of h.f.t. lysates resulted in an exponential decline of transduction frequency at about half the rate at which p.f.u. were inactivated. From this, as well as the high segregation frequency of markers, it was concluded that the h.f.t. phage transduced by lysogenization (Luria, Adams & Ting, 1960) .
19744.
DISCUSSION
Introduction of the R394 plasmid into ~~5 0 0 6 ( R 3 9 4 ) led, in 2/20 exconjugants, to recombination between, at least, the ampicillin-resistance region on the plasmid and the h.f.t. phage carrying the kanamycin-resistance marker. Such recombination would, presumably, be facilitated by a region of homology between the two genetic elements which probably exists (Coetzee, 19746) , and may have occurred at the prophage level or during vegetative growth of the phage (see Schmieger, 1970; Gratia, 1973; Wall & Harriman, 1974) . Recombination could involve substitution or addition to the genome of the h.f.t. phage carried by ~~5006(R394), to produce the first h.f.t. to have been described which is capable of conveying resistance to two antibiotics. Apart from the additional marker, the h.f t phage released by ~~5 0 0 6 ( R 3 9 4 ) resembles the h.f.t. phage released by ~~5 0 0 6 ( R 3 9 4 ) in all its properties, and the arguments advanced to explain the behaviour of the latter phage probably apply equally well to the former phage (Coetzee, 19743) .
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